Aneurysmal bone cysts have been described as pseudocysts in view of their lack of an epithelial lining. These cysts are uncommon, but when they do occur they typically involve the long bones of the extremities, the membranous bones of the thorax and pelvis, and the vertebrae. Skull involvement is uncommon. We present the case of a 14-year-old girl who presented with nasal obstruction and a swelling of the right cheek. Contrast-enhanced computed tomography detected a heterogeneous cystic mass involving the sphenoid and ethmoid bones. The mass was excised via a lateral rhinotomy approach, and it was identified as an aneurysmal bone cyst on histologic examination. The patient experienced a recurrence in the right sphenoid sinus within 3 months, and the lesion was removed via transnasal endoscopy.
Introduction
Aneurysmal bone cysts were first reported to be a distinct clinical and pathologic entity by Jaffe and Lichtenstein in 1942. 1 These benign, expansile, lytic lesions typically develop in childhood and early adulthood. They have been described as pseudocysts in view of their lack of an epithelial lining. The bony expansion usually causes visible swelling of the overlying soft tissues.
In most cases, aneurysmal bone cysts are covered with an intact periosteum and a very thin shell of bone. 2 They usually arise as a primary lesion, but a preexisting condition or history of trauma has been reported in onethird of cases. Pain and swelling are the main symptoms.
Aneurysmal bone cysts of the skull base are uncommon. We report a new case.
Case report A 14-year-old girl presented to our institution with nasal obstruction, anosmia, and a swelling of the right cheek of more than 6 months' duration. She reported occasional epistaxis from the right nasal cavity. She had no history of trauma or any other factor that could have contributed to the etiology of the swelling.
On examination, the swelling over the right malar prominence was diffuse with ill-defined margins, and a slight proptosis of the right eye was visible (figure 1). Anterior rhinoscopy revealed that a smooth, mucosacovered nasal mass had obliterated the right nasal cavity and pushed the septum to the opposite side. The lesion was hard on palpation, and it did not bleed on touch. Contrast-enhanced computed tomography (CT) demonstrated a huge heterogeneous cystic mass that mainly involved the ethmoid sinuses and the sphenoid sinus; the mass occupied the entire right nasal cavity (figure 2). The right orbital wall up to the orbital apex was pushed laterally, but the mass had not entered the orbit.
A superficial biopsy was performed, and a thin shell of bone with underlying soft tissue was obtained and sent for histopathologic examination; we were not able to perform a deeper biopsy because of excessive bleeding. Based on the material that was available, the pathologist made a diagnosis of ossifying fibroma.
Surgery was performed via a lateral rhinotomy approach, and the lesion was found to be largely cystic and filled with altered and fresh blood. Most of the lesion was removed in a piecemeal fashion to marsupialize the cyst in the nasal cavity. A specimen of excised tissue was sent for histopathologic examination, which revealed cystic, blood-filled cavities with a stroma that contained proliferative fibroblasts, spindle cells, and unevenly distributed multinucleated giant cells that lined the blood-filled channels ( figure 3) . This time, the pathologist identified the lesion as an aneurysmal bone cyst.
During follow-up, a recurrence was noted within 3 months of surgery. Repeat CT identified a cystic lesion of heterogeneous density in the right sphenoid sinus; the mass had pushed against the orbital cone area. The patient underwent transnasal endoscopic surgery, and the lesion was excised in a piecemeal fashion until healthy bone was reached.
Discussion
Aneurysmal bone cysts typically involve the long bones of the extremities, the membranous bones of the thorax and pelvis, and the vertebrae. Skull involvement accounts for only 3 to 6% of reported cases; most of these cases do not involve the midline. 3, 4 Involvement of the ethmoid sinuses is extremely rare, and there have been only occasional reports of involvement of the sphenoid and maxillary sinuses. 5,6 These lesions are usually found in patients younger than 20 years. 7 The age of our patient was in the range of normal for this condition.
Over time, the affected bone balloons and expands, which creates many communicating cavities that contain venous blood. 8 While the exact pathogenesis of aneurysmal bone cysts is still unknown, several hypotheses have been proposed. In 1950, Lichtenstein postulated that aneurysmal bone cysts represent a manifestation of altered hemodynamics. 2 According to this theory, the presence of a circulatory disturbance leads to an increased pressure secondary to vascular dilation and engorgement. This can result in bone resorption and the deposition of fibrous connective tissue, osteoid, and new bone.
Another proposal was formulated by Bernier and Bhaskar. 9 They suggested that although aneurysmal bone cysts have nothing in common with giant-cell tumors of bone, they do resemble central giant-cell reparative granulomas of the jaw; the only difference is the presence of the blood-containing spaces in aneurysmal bone cysts. Bernier and Bhaskar further suggested that both lesions represent overexuberant attempts by the connective tissue to replace a hematoma (possibly arising from trauma) in the bone marrow.
A third hypothesis was suggested by Biesecker et al, who proposed that a primary bone lesion initiates an osseous arteriovenous malformation (i.e., an arteriovenous fistula). 10 The expansile hemodynamics of the fistula then erode and absorb adjacent bone and produce a labyrinth of vascular channels bounded by an expanding periosteal shell of bone. The osseous reparative processes produce reactive giant cells and active stromal cells. These cells line the vascular passages, which are surrounded by extensive fibroblastic proliferation and bone formation.
Aneurysmal bone cysts often present as a swelling of the overlying soft tissues secondary to bony expansion. Their onset may be rapid. Pain and tenderness may or Figure 2 . A: On contrast-enhanced CT, coronal view of the paranasal sinuses shows the expansile mass with enhancement involving the medial wall, floor, and apex of the orbit. Sellar, parasellar, and infrasellar extension are seen. The mass also involves the nasopharynx, the nasal cavity (with erosion of the septum), the turbinates, and the medial wall of the right maxillary sinus. B: Axial view demonstrates enhancement in the medial wall of the orbit with encroachment up to the orbital apex. In addition to involving the nasopharynx and nasal cavity, the mass (arrow) has expanded the ethmoid sinuses and eroded the lateral wall of the right sphenoid sinus. 
